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Abstract of JP2001 295051 

PROBLEM TO BE SOLVED: To provide a method of uniformly treating or covering at least a part of a 
surface of a material to be selected from a metal and/or a polymer having a thickness of less than 100 
&mu m. 

SOLUTION: This method includes the exposition of at least a part of the surface of the material to the 
normal pressure plasma generated by an indirect plasmatron. In this method; the surface of the material 
can be subjected to at least the increase in the surface tension, the surface grafting, the surface cleaning 
and the surface sterilization. 
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fcfc— U^-f ^V^f h79X-? 
ftfffSWSr 10 0m m*«l<Z>W*S:^i-4A**tW, * 

KJW*i^7X^*>v«fc#ft3ii\ ^rbT^ftlc, 
^s«fttt£:fe«t £ ft T I * S «*<0«»*= ~ - h o 10 

*w*SrKjebT*5 9* S(riBj|B*v^^9X^^Y^* s 
v^5^9X^r— ^«4«ffiSrSfJEX?X^^-rv^ 

coma t mm^mm £ ** it ** i ie*<B:frifeo 20 

t t 1 o^BufS^ >-*bf h/7X-7 h d ^o*B«l* 
^9X^^^^^(7)*8c2l9 5iAyT*t> «tV^iS*«2ia«fe 

- n >Ou*3 J: ft b ^ & SIR £ ft 5 — * £ * 

gtx^D^^^*tErlE^9X^^^^^Ofp^iS9 5i 30 

[0 0 0 1] 

^JR0 7>f yUAiCft'EE'X^XT (atmospheri 
c p 1 a sma) fc J: att-b»f «rSlt £ *S*8sfcH 

[0 0 0 2] 

^ 9^*-, Tl^K »*»]*i?-T?«5»ffltt (w 
e t t a b i 1 i t y) ***#4*^TMHEi-«l»*>* 

oftel (corona trea tment) #W ^7 

4 y*fcttt77>f ^-esassftSo 

[0 00 3] y4*fFtH«4^H*4 2 12 

5 4 9f, K>fy»ttlilB^H»3 6 3 1 5 8 4 

-5§% K>f ^«FffUlBl^W!»4 4 38 5 3 3^, 3- 50 
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nty^fFffiH^BH^4 9 7 9 9 e^iVMyft 
fPffiM^IS^3 2 1 9 5 3 S-^ClSa^ftTl^^ 

^S*fc«*3EWtlwSfei-r £*«fTfrftS 0 2o^ 
ffllfii^sf^gtfc^ *ft6>©loSr»«*m (s/ 
-t^Sy*) t«ixfc<o »ifti:ttio 
1 0 0 k H z coiSH^J^JS^Sr^+S^^SSflffi 
(high alternating voltag 
e) SriE2o^W^»i:W5: i t«-4Mft 

J: W«*-«*©IBo|&-fr*:Hai***fc 

^ /^fc^osftrv^saarajwasivn — 3 >^ 

W;Mrolling oils) ^SHbSrgttTsg 

[0 0 0 4] 3 d fMlilSEv^lwiiS:* l^o 

* ^ ^flg co #$|.** P3 ^> ± fc: * T l * V ^ S$J 

t-iSF^ =* n -J-#efl (parasitic corona 
discharge) MC5 0 3 n -J-«iaT?tt3l^ 

ft, -tb-c#iw-a»ffl7^yu^(7>«36-e 

»«il8*BO»ft35Sj|Br5— Hlw45o ^ 
Mt«tt#lC7>f V httcm (filament d i 
s c h a r g e) "Cfc D , ^It^b, 

(homogeneously closed s 
urface effect) tt*DftV\ «t<7)_b, 

^ ^ /i/AfcjRfin $ftrv ^sasanwdsawf -r 5 - 1 

[0 0 0 5] ^(7)^T% 3 0-^4Q.att»V^K, iitf 
-7*7*3-1/ ^<0^>f/UAdoJ;tP^^^icPS^$ftTV^ 

*ttfflSi«365*)* DtefcJB<Jte5^i "C5k?B»*SriBr 

S-M:^ (igni te thedi scharge) ^ 
"7 =7 y is =l >$r— /< (f la shove rs) t^w l 9# 




3 

ti-CV^S^i-g^^o ^ y?WM (ceramic 
electrodes) ttffittftj&AK:** LTifcSK 

[0 0 0 6] an^-ttWcjP^rSfcj^SfcttJfeSrfflV^ 

SWfctt, Hf (torch) t»o^Kco 
o 1 i n g roll ) ^BB«S*T*?S«ffi (e 1 e 
ctrical potential) ^tottr< ^ 

SrJbOiiS^rS :t^t#5 (polarize 
d f 1 a me) ] 0 #l:7^^^S«lli 9 

ifc^ffiffiajSB*'*'!'**^ (pul sedopera 
t i on) -TS^ittfffSn-CV^V^ h~ 

[0 0 0 7] .fiE^7X-rS:fflV^i, ^ntJOil© 
**fcj{SU IP*>«0#C® (microdischarg 
es) (7^9*^10 ^S^bSr[l]i8i"5wi:^-e# 

■^nir^ (process 

omogeneous volumedi scharg 
e cloud) -Cfc5^fe"Cfc5o =¥^H z $5HC0-^ 

X-73»*tiSn»5o M4^ot^f» (p r o c 
ess means) ttMf^o^ (wet c 
hemistry proces) l^Mstfc ttS^t^ 

[0 0 0 8] *<oj:5fc^n-fe*-e*ffi*>B«gtt*b 50 
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4 

(graftings) STlUti*?* - t f5II6"CfcS 0 

w £r~e$£1S (crossl inking) SrSw L s 

«ilirh7^^>7y*^ SfcttTS^Jg 

[0 0 0 9] WStsnfc«3S»*3J:Wt*W7 F 7X^3 
— z f (pi asma coat ing) Jjlfe, #0 

^TffittteSitSft^SK* [plasma-act iv 
ated chemicaldeposition (P 
ACVD) ] 14, —jet-, lfrb 1 0" e ^ y /<— yU<Z>« 
fflOjE^T^S^ (vacuo) ^"Cfr^^^o tto 

^WMK^fcO^oK-rsaK^^Wn (pump t 
i me) L-CI«*W***< 

^O^H^illiS UfcffiV^fc 0 -*^ h (p i e c e c 
o s t s) ^±#i~^)^ :i ?>"t?fc ; 5o 

[00 10] a n tftlC t« y ^*fttt**l 

[ALDYNE (jffi«) ] ^DE 6 9 4 0 
7 3 3 5 T2fciaJ*S*t-CV^5 0 Bl©S*S:^Pt 
(processgas) <h ttffl V ^tftf£"t"5 

-5c BftbfcfflKttSrfflv^i:* W7<0*f^»» (1 
ayer systems) - 5 : 09 X. 

tf#»^r>f*fl-&4(K Mill7h7>f^7y (TM 
S) N rf^^h^vz-^y (TEOS) ;£fcl4^=*- 
l^fvl'i^v'cz^v (HMD S O) fcifA>fc£D£* 

fcs ioxtsiafci, 0Hfc*** r 

[0 0 11] L^U4*sb, 5 
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vX (b a r r i e r coating)©* 
[0 0 12] «jgf<D-|$<DM«K^*-^ 5 £ CS 
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****** *ffi&xm^z> t , ** x 

[0013] K-T y»fFWW^W» 1 9 5 3 2 4 1 
2CB , y?^5>.yh (i e t) frfflV^-C*iBe«r 20 

V^. ^Xv/X^ (p 1 a sma nozzle) 

;Hl^W/7^(spark plug fla 
me) «>J»R*5J:tr^ftfci£V^*iJ:tJ«-+S*«?fc* 
-Cio"?. ftot, *fc, jfctt«S^»«:#5Xp Xr>T 
^(profile P arts)»^!: 

ffi«7?^B (staggered) ^X^/X^fe* 

[0 0 14] My#ffWK^i2 9 8 0 5 9 9 40 
9}C(4, ffltXyXvfftltSftl'H'^ICiibt 

■<? fig^IcSX^ X-r / Xywfc^ft <ttl oStTT 3 



^^trt^b-r, t©is«^fttt> tiiisro7^v 

[0015] rM yWff 1 9 5 4 6 9 3 

o i v K-f y»»fflil^B* 43 25 9 3 9 
KB. toxm*<0*ffifcW*ftK toa " r * fc * ,m ' to * 

X/Wt?|i, ffitb (oscillating) *fc(±JSH 

©^S^^o-T-iiSX^v/ (corona disch 
arge brush) 



[0 0 16] 

aifcuepjsk =-x^x, 7«;*-m a^^' 

[0 0 17] ::t?, &EX7X^fflv^c0#wX& 

[0018] *58Wfc*v\ fc5W©iiSO'>*< ^ 

*fetr, atrR*m*>*Bi«>'>fc< t t>-SB*^ u 
n^Fny (indirect plasma 

t r on) t«4S*fc*E^9X^CS bt : c 4^ 

tijiaw* ioom m^tswff^&^xs&R** 
%o 1 9] *fctt#K:wiEbftv^ 
5 1 mm £ s ^ # x- fc 5 o 

[0 0 2 0] 

KBKrartS***!*^^ 31 ^* (we b f o rm) 
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[00 2 1 ] ^W^ffi-eSE^^X-^Sr^S^rS 
«*.tf3-ny^Wffa«^BH!IS8 5 1 7 2 0f (r. 
AftbftS) «w|BJ6Sn-CV^4o ^EEX^X-^j Sr* 

[0 0 2 2] h-^tt, 2oo«ffid5Jt|ft65*#<l!tix 
T(Htt^iaB$nT^Sw t-CESiJ$tt^o -tit 10 

& g & Kmwfi-r * c t a* -ct s # * <jr— vmm uas 

caded arrangement) Id J; S^taeT^^: 

(blowing) &rfT5 r.t"C, ^Xv^xy h?: 

IdEh-f [It^^o-K^y hh-f (p 
lasma broad jet torch) t h 1 ^ 

[0 0 2 3] *«W<^*ft<^EEX^X^£, £B«VnX 
7Xvf t fcotl^^^ hX^X-^ 

*V F/7X> hD^a- hP- K§6« (n e 
utrode arrangement) ^isAsXtf*, 
9, rco^^.— ho— KS»». SV^«*«fc*6»£ 
ttTV^mJlEX^X-^ ho^ttjfMg^X^X^^ 30 
^S:K«b-CV^S«*^«»iR=-a— ho— KSr^A/ 
■e^io »a»-J±, WlB^3.-ho-KSr«»flF<ES^: 

tw<tt*«fc#t«. W8E=^-ho-K^BJr, * 

sfriattftv^x^x^^^^^Sittt^iiwwiwWf 

-efltrlEX^X^^-y^i^e^ffi (g a s e o u 
s communication) ^fc 3&P9ilV ^X^ X 

^s*** h#UBP«t»fc-ar«. IfJlS-f :/X^ ^ h 
SrWIS^BSv ^7 X-r ^ -r i [Uttiia^J $ 

(aligned coaxial 1 y) 0 SIHEW^X 
5X^T-^^«ffiS:Al!»t-ttStJlB*IB*v^X7X-e 

[0024] *3§^<£> i oo»»-ef±, '>ft< Hio 
o^A— ho—K^i^^^K^Sr^x., z.<di&<d 
i:t% ftflBX^X^T-^(D^^<tt> + 
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[0 0 2 5] JEd, 4>ft< £ tffl^co^rr — Fp-K 

^fcflfrlBX5X^^Y^^4>^5iitpr fcS: 
^Ifig«C-r5tC0. #J;tfiai& (channel) 
4tTt±^ 0 ^<0#gjfl<!: LT, flftlB^5X-e^S:# 
K«W (targeted) *5 J; *«*T?lJtrlBT 

t5ffii^7 P 7Xv7!i-^xy h (p 1 a sma f 
r e e jet) CI t *«"C* So 

[0 0 2 6] *«WKtto-CIE3*i-5*B»a*jS«r* 

tT5S(r^w*"efcoTt>«tv^ 0 K^T-^/^ffisf (p 

0 1 y m e r i c f i 1 mm a t e r i a 1 s ) Oi? 
*tt£M*-T?*&»5*^ AittWiO. 5/imH2c 
mCD$5ffl. SHafctt ra^Ki^fo^o 

[0 0 2 7] ^JSWJwtto-Ciaafi-t-SatffiMsa^ffttt, 

fc^SSS (metallic substates) 

BMt«*fcttS i O x &^#$-ttT*^Tt> J;v^^X 

[0 0 2 8] *^W5Clt\ X^^^O^/l-A 

«(^m. MzL&tfV^l'^ (PE) tf:W!JyDt: 0 
uy (PP) ft if, zKy^TvHH, 0)J^«^y^^u 
yrU7^u-F (PET) . ^li/f i/yri^7^i/ 
-h (PBT) Sfcttttfttfy ^X^A? (LCP) ft 
t\ tfVT^ 0ij^ti^-^ DV6 , 6. 4, 6, 

6, 6, io, ii*fctti2ftir, aKy*wttr=./u 
(pvc) , zitttjb^^ (pvdc) % ^y^?— 

/K^— h (PC) > ^y t:^/U7^n- (PVO 
H) , tfl) Ji^yUfcm /U7^3- (EVOH) , ^Ky 

r^yn^hy^ (pan) . tfyr^yy^ ( po 

1 y a c r y 1 i c) /X* 1/ / ^ \s If (AB 
S) , ?K!JXf uy/7^!Jp^h!)^ (SAN) . tK 
D 7^ D h/^fuy/7^ J) □ ^ h !) ^ (AS 

a) . 7Ky^^u>- (ps) , ^yr^yu-hS, M 

ilWD^^7^!i/^f^ ( P MM A) ft if. -to 
7 r t liiltta^Itt7 P 7 ^ f ^ ^ , «itf7y 

^S^fr, M^yfh77yvtpxfi/y (PTF 
E) *3j:tf*y— 7y<btT=^ (PVDF) ftif\ tfV 

^;u^yj| (psu) , ^jjx^f/u-^^yg (p 

ES) , ^!i7x^/V7^f KJS (PPS) , *>>>f 
U'KPAK PE I) 7J-^x-f^ 
^h^« (PAE) , HP*> = -t> 
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[0 0 2 9] yy^fy^^^^UAH ^ffi 
fill fcl/<B2 04I4fcfl:S i Ox^ft£i2t>L 

[0 0 3 0] ^JgCQ-yV A-Af± x ta-^ — ffl, io 

[0 0 3 1] *5SW^XBR^*3V^r, fSffiX^X-eKJ; 
fEJB J: o T#JlE^#T-*® a>*ffi»Wja>Jb#W s iS - 3 

^7 Mb (plasma grafting) ^fcJiX 
7Xv(:J:SRS (plasma coating) 

[0 0 3 2] 3«W#^<o*ffias«4«r*i"± 5 1-ftS 
<£> fc 5 tt W\ 00 x. tf T =« — /v-Si * It tt* ft if K J: § £B 

^419 d*FriB^fts 0 ftfaftssMfr-efciSBSrRJfei" 

£8if£ffc (polarization) #fir.3 
t577^ (fragments) "CfcS 

[0 0 3 3] RjtlcioTrWatettK^ 1 ?*^^^ 
(^WWffiiDai^jEr 5irSBD^7 7 Mtlsurfa 
ce grafting) ASjBwS, ^<£>£ 5Cv #J*- 

tfr. BMt**3W«ft**ft-fr» ^ KJS"*" 6 £ * * 

[0 0 3 4] X9X-e=i— 7^ VXf*. 

&Xf&fe<D7 4 ^J*<0±.\Z.m$& (r e 1 e a s e) , 
[0 0 3 5] *ffiiWttt, *Bfc#»bTV^fc5p«», 

[0 0 3 6] ^w-C, *^em^5*ffiT*ffiV^Xu1? £ 
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TV>* C<t^«b, ffittS^r b~ ^?-*>v< (torch 
chamber) 4>bltfBJtt^5^fy ^18^ 

0 [0 0 3 7] 8ftfPfflS:*t^ot^#^*5«):V/4fc 

tSIi^-efS, /BV*5MMW4 (o x i d i z i n 
g) ^^^^iS^^/^tz.\±^n^^^-n^/jV 

/k (o 2 ) . (co 2 ) , -mt 

mm (co) , ir^/^ (Oa) . ilMMtzkiRtf;* (H 2 o 

.) , (h.o) sfcttasasLfc**/-^ (ch 

20 sOH) ft if. att^JSitf/**:^^ 
/K (nitrous gases) 

(NO*) , IMk— (NaO) , £X (N 2 ) . 

(NHa) Sfcttt K7^ (H 2 N 4 ) ft if, Sit 

ft (SOJ S^ttHlfcflflft* (SOa) ft if, 

(CFJ , *7yfla*Jt (SFe) , 177ft^/^ 
(XeF 2 ) , =7yfc« (NFj > 

(b f 3) tLfrtiLmyyiktrJ m (s iFj ftif, *fc 

(Ar) «Sff*t?*»« 

[0 0 3 8] ^W^*ft"t?«/B^r«4«W4 ( c r o 
s s 1 i nk a b 1 e) ^n-fe^^*3 ± V/* fett^ 

-rn/^*fctt>f y-x^ftif, \f~Mk&te. w 

40 ^iJ^tf^/^fc^y^^^^-x^ftif, 

^ ^T^ U /W^^^^ftif, — iJxffi^S i»Ha n+ a"C^ 

SiCU, SiClsH, S i C 1 2 H 2 ^fcflS i C 1 
Hsftif, f tftTyV3^yy7 Mitfr h7^ 

^ yl^ is i/ n ^ V ft if T* fo * o 
[0 0 3 9]*»*Sm ^77MtL»5^ 

50 iatrn, T^J/HWt^*. tTsiyWfc 
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*«#±u*rwu&» (co 2 ) *fll^5 0 

[0040] »arttt, iriBStt^Jit^JStt^o*^ 

II, T-^MCWtStft^ttlC^HO, OOO^r 10 

[0042] sfjfay 9 7 -f /U**m©SHttWBtt: 

h/u (m) J:9t>S<U »il»cr±l»afcO l^b6 
00m, J:9»SSt^ttl^Sfc9 2 0^6 0 Omilf 

So 

[0 0 4 3] Stt® (9^#/U33itM*^) 30 

Ifi!)l:|iO^?)4 OmmCOjggt, #oS^tt 1 4 0 m 
[0 0 4 4] *«WfcKTK*t-^«T*J:9t**ifc|B 

o<d&. zti\z.M-rz>&&< commute xu^m^ft 

[0 0 4 5] 

^ 13 i t/^JR ^ 7 -f A-i* oo^S K^tS £§: $ it 5 ^ <t 
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[0 0 4 6] rcD-hiciSiSbfc h-^£/B^3 »< 
-<#r tlc % v^5V^5^a«^>ftLTtec7)aS;T^g:ffi 

BETt?**i- 5 - <b fc e 
[004 7] I<^<*:il:, 7»^»1T^4 

[0 0 4 8] ^COSWC, WT»-*"t"7-<yUA1>-^^U 

CDjjliJ/E^ DIN 5 3 3 6 4^fdtASTM D 2 
5 8 7-Kl-t£V\ Arcotec Oberflaech 
entechnik GmbH^?)iSifii)l:Af Wt64 

[0 0 4 9] ^JBWKas^ffiSrffiv^fcWteaaSrTE^ 

*>*BH»ttfc:H ttil bfco 
[0 0 5 0] SffiMJ 

P E 1 : gftlff # Q . 9 3 5 g/cm 3 t*^^7n^ 
^*fy#* (MF I) (D I N I SO 113 3^ 
D) #0. 5 g/1 O^xf uy/^r^l^ 
( L L D P E > yfy^<10%) ^bf^bttfc**^ 
5 0 m^4#17'd- ^7>f yuAOJtffi^^o-t-Jw 

[0 0 5 1 ] »12 

P E 2 : ^g^> 0 . 93g/c m 3 ^^ h 7 o — ^ V 
7 7^^ (MFI) (D INI SO 1133*#D) 
^2 g/1 0^c7)^U^/WK^-/^*m^ft: 
fcT^A^3. 5%) izmm [x^S7$ K ( E A 
A) 3 £^6 OOp pmiR^P y*>"?m (S i 
O z ) Sr*?j 1 , 0 0 0 p pm*2raLT«s/SUfc»*a*5 

[0 0 5 2] gfc1fcffl3 

BOP P 1 : « ?Jga*0. 9 1 g/c m 3 T'2 3 0°C^*5 

tt^^/Uh7D f^x^y^^ (MFI) ^3g/l0 

^3KU 7 p n ^l/y^P 7=3f (SiO a ) * 

S80p pm^iDLT^LfcJ?^^2 0 M^SWft* 
Jl 2 ftfflft 7 ^ /i^Aco^Bm = o X 5 mJ^S^rgtt 

[0053] s j fefiLa 
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ROPP 2 :« ***(>■ 9 1g/cm 3 t2 3 0t:i^ 
(t5^^h7P^^T7^^ (MFI) ^3g/10 

2 ) Sr3Rj2, SOOppmffl 2tomfo7 4 

[0 0 5 4] Sffiffll 5, 
PET : 

[0 0 5 5] mMM 6 

[0 0 5 6] ^S£^tfTV^l^^ffi^^^ 
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[0 0 5 7] PE103Wfc« «l^»*4^b7) "C 

[ooss] tt««>B«nN *nc#if*«»fcHfc* 

[0 0 5 9] ^PtfttWt^X^I^S (it 

[0060] wc#y ^t^u^o^, *5^7^ 
[0 0 6 1 i 



20 



££1. 



PE2 



PES 



BOPP 



BOPP 



18 



20 



BOPP 
BOPP 



BOPP 
X 



BOPP 
2 



Ml 



C2t 

CO, 



Eg 



ttL 



Si 



Mi 



75T 



"SIT 



[2^1 



268 



"gET 



JS§_ 



o/c 

It 



0.8 



13.7 



i2£ 



0.9 



993 



.88! 



863 



B9.4 



DO 
it 



7.88 



7.99 



113^3 



R5C 



5.21 



[0 0 6 2] 
[«2] 



(9) 



2001-295051 



15 
&2 





*m 


a [mN/m] 


a [mN/m] 


1 


PE1 


54 


62-84 


2 


PE2 


42 


54 


a 
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